Chapter

Straight Lines and Pair
of Straight Lines

Topic-1: Distance Formula, Section Formula, Locus, Slope of a Straight line

MOQs with One Correct Answer

Let O(0, 0), P(3, 4), O(6, 0) be the vertices of the triangles
OPQ. The point R inside the triangle OPQ is such that the
triangles OPR, POR, OQR are of equal area. The

coordinates of R are [2007 -3 marks]
; { 4 . [ 2 . S\ 4 \ |_.f 4 2
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Area of the triangle formed by the line x + y= 3 and angle
bisectors of the pair of straight lines x* — y*+ 2y =1 is

[2004S]
(a) 2 sg. units (b) 4 sg. units
(c) 6 sqg. units (d) 8 sq. units
Orthocentre of triangle with vertices (0, 0), (3, 4) and (4, 0)
IS [2003S]
[~ 5) ey
(a) !‘ > ® G 12) (c) | 3, 1 J (d) 3.9

The number of intergral points (integral point means both
the coordinates should be integer) exactly in the interior of
the triangle with vertices (0.0), (0,21) and (21,0), 1s [20035]
(a) 133 (b) 190 (c) 233 (d)y 105

A straight line through the origin O meets the parallel lines
4x+2y=9and 2x +y + 6 =0 at points Pand Q respectively.
Then the point O divides the segemnt PQ in the ratio

[2002S]
(@) 1:2 (b) 3:4 () 2:1 (d) 4:3
Area of the parallelogram formed by the lines y = mx,
y=mx+1,y=nxand y=nx+ | equals [20015]
| ) . n 1
(a) Im+nlm-ny (b) 2/lm+n|
(¢) 1(m+n)) (d) 1/|m—n])

The number ofinteger values of m, for which the x-coordinate
of the point of intersection of the lines 3x + 4y = 9 and

y=mx+ | is alsoan integer, is [2001S]

oo

i
|#¥)

(a) 2 (b) 0 (c) 4 (d) 1

The incentre of the triangle with vertices (], \,?) (0,0)and

(2,0)is [20008]
/ = £ \
/3 [2 1
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The orthocentre of the triangle formed by the lines xy =0

andx+y=11s [1995S]
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The locus of a variable point whose distance from (-2, 0)

is 2/3 times its distance from the line x = —% is [1994]
k (b) parabola

(c) hyperbola (d) none of these

If the sum of the distances of a point from two perpendicular
lines in a plane is 1, then its locusis  [1992 - 2 Marks]
(a) square (b) circle

(c) straight line (d) two intersecting lines
If P=(1,0), 0=(-1, 0)and R=(2, 0) are three given points,
then locus of the point S satisfying the relation

SQ* + SR:=28P2, is [1988 - 2 Marks]
(a) astraight line parallel to x-axis

(b) acircle passing through the origin

(c) acircle with the centre at the origin

(d) astraigth line parallel to y-axis.

The straight linesx+y=0,3x+y—4=0,x+3y—4 =0 form
a triangle which is [1983 - 1 Mark]
(a) isosceles (b) equilateral

(c) rightangled (d) none of these

(a) ellipse
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14. The point (4,

transformations successively.

(i) Reflection about the line y=1x.

(i) Translation through a distance 2 units along the
positive direction of x-axis.

(iii) Rotation through an angle /4 about the origin in
the counter clockwise direction.

Then the final position of the point is given by the

coordinates.

1) undergoes the following three
[1980]

®) (=2,72)

@ (v2,72)

@4

The vertices of a tnangle areA (-1,

~7),B(5,1)and C(1,4).
The equation of the bisector of the angle ~/4B(C is
[1993 - 2 Marks]|
16, The orthocentre of the triangle formed by the lines
Xoty= l,2x+3y=.6and4x—_v+4—01ies in quadrant

number........ [1985 - 2 Marks]|
17. Given the points 4 (0 4) and B (0,—4), the equation of the

locus of the point P(x, y) such that

| AP—BP|=61S ..ocrereeerenenee [1983 - 1 Mark|
18. Thearea enclosed within the curve | x|+ |¥[=11S cciviicnianien.

[1981 -2 Marks|

a5

19. The straight line 5x + 4y = 0 passes through the point of
intersection of the straight lines x + 2y — 10 = 0 and
[1983 - 1 Mark]

2x+y+5=0.

20. Thediagonals ofa parallelogram PORS are along the lines
x+3y=4and 6x—2y=7. Then PORS must be a.
[1998 - 2 Marks]

(a) rectangle (b) square
(¢) cyclic quadrilateral (d) rhombus
If(P(1,2), O(4, 6), R(5. 7)and S(a. b) are the vertices of a
parallelogram PORS, then [1998 - 2 Marks)|
(a) a=2,b=4 (b) a=3,b=4
) a=2,b=3 (d) a=3b=5
22. All points lying inside the triangle formed by the points

(1,3), (5,0) and (-1, 2) satisfy [1986 - 2 Marks|

(@ 3x+2yz0 (b) 2x+y—1320
€) 2x-3y-12<0 (d 2x+y>0
(e) none of these.

23.

@l!
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28.

29.

30.

31.

32

A37

Thepmnts[ 3] (1. 3) and (82, 30) are vertices of

(a) an obtuse angled triangle 1986 - 2 Marks|
(b) an acute angled triangle
(c) arightangledtriangle
(d) an isosceles triangle
(¢) none of these.
S S
i

The area of thetna.nglc formed by the intersection of a line
parallel to x-axis and passing through P (/. k) with the lines

y=xandx +y =2is4h’ Find the locus of the point 7.

|2005 - 2 Marks|

A straight line L with negative slope passes through the
point (8, 2) and cuts the positive coordinate axes at points
Pand Q. Find the absolute minimum value of OP + OQ, as
L varies, where O is the origin. [2002 - 5 Marks]
Let ABC and POR be any two triangles in the same plane.
Assume that the prependiculars from the points 4, B, Cto
the sides OR, RP, PO respectively are concurrent. Using
vector methods or otherwise, prove that the prependiculars
from P, Q. Rto BC, CA, AB respectively are also concurrent.
[2000 - 10 Marks]

Using co-ordinate geometry, prove that the three altitudes
of any triangle are concurrent. [1998 - 8 Marks|

A rectangle PORS has its side PQ parallel to the line y = mx
and vertices P, Q and Son the linesy=a,x=b and x =,
respectively. Find the locus of the vertex R.

{1996 - 2 Marks]
Tangent at a point P, {other than (0, 0)} on the curve y=x*
meets the curve again at P,. The tangent at P, meets the
curve at P3, and so on. Show that the abscissae of

R.B,A.......E, forma GP. Also find the ratio.

[area (AR P, P;)]/[area(AP; P3Fy)] [1993 - 5 Marks]
Determine all values of o for which the point (o, ”) lies
inside the triangle formed by the lines [1992 - 6 Marks]
Zx+3y=1=0

x+2y-3=0

Sx—6y—1=0

Aline cuts the x-axis at 4 (7, 0) and the y-axis at B(0, - 5). A
variable line PQ is drawn perpendicular to AB cutting the
x-axis in Pand the y-axis in Q. If AQ and BP intersect at R,
find the locus of R. [1990 - 4 Marks]
Two sides of a thombus 4BCD are parallel to the lines
y=x+2 and y=T7x+3.Ifthe diagonals of the rhombes
intersect at the point (1. 2) and the vertex 4 is on the
y-axis, find possible co-ordinates of 4. [1985 -5 Marks



33.

34.

For points P

One of the diameters of the circle circumscribing
the rectangle ABCD is4y=x+7. If A and B are the
points (-3, 4) and (5, 4) respectively, then find the area of
rectangle. [1985 - 3 Marks]

The coordinates of 4, B, C are (6, 3), (-3, 5), (4, — 2)
respectively, and P is any point (x, ). Show that the ratio

s c— i ———

35,

ofthe area of the triangles APBC and AABCis

x+y—2‘

[1983 - 2 Marks]
The vertices of a triangle are [at)t, a(t;, + t,)],
latyts, a(t, + 1)), [atyt) a(t; +1)]. Find the orthocentre of
the triangle. [1983 - 3 Marks]

Topic-2: Various Forms of Equation of a Line

angle 60° to the line J§x+y =1.If L also intersects the
[2011]

x-axis, then the equation of L is
@ y+Bx+2-33=0

®) y-Bx+2+33=0

© By-x+3+2J3=0

@ VBy+x-3+2y3=0

Let PSbe the median of the triangle with vertices P(2, 2),
Q(6, 1) and R(7, 3). The equation of the line passing
through (1,-1) and parallel to PS'is [2000S]

@ 2x-9y-7=0 () 2x—9y-11=0
© 2x+9-11=0 (d) 2x+9+7=0

The equations to a pair of opposite sides of parallelogram
are x’—5x + 6=0and y*> — 6y + 5= 0, the equations to its

diagonals are [1994]
(@ x+4y=13,y=4x-7 (b) 4x+y=13,4y=x-7

() 4x+y=13,y=4x-7 (d) y—4x=13,y+4x=7

Let L, be a straight line passing through the origin and L,
be the straight line x +y = 1. If the intercepts made by the
circle x* + y* —x+3y = 0 on L, and L, are equal, then
which of the following equations can represent L,?
[1999 - 3 Marks]

(®) x-y=0
d x-7y=0

(@ x+y=0
() x+7y =0

(x;, y,) and Q = (x,, y,) of the

B

10.

11.

co-ordinate plane, a new distance d(P, Q) is defined by
d(P, 0)= Ix, ~x,| + [y, ~¥yl. Let 0= (0,0) and 4 = (3, 2).
Prove that the set of points in the first quadrant which are
equidistant (with respect to the new distance) from O and
4 consists of the union of a line segment of finite length
and an infinite ray. Sketch this set in a labelled diagram.
[2000 - 10 Marks]
Find the equation of the line passing through the point
(2, 3) and making intercept of length 2 units between the
linesy+2x=3 andy +2x=5. [1991 - 4 Marks]

2

B

2,3)

T NDN paes
y+2x=3

Straight lines 3x + 4y =5 and 4x — 3y = 15 intersect at the
point 4. Points B and C are chosen on these two lines
such that 4B = AC. Determine the possible equations of
the line BC passing through the point (1, 2).

[1990 - 4 Marks]
Lines [y =ax+by+c=0 and Ly=k+my+n=0

intersect at the point P and make an angle § with each
other. Find the equation of a line L different from L, which
passes through P and makes the same angle g with L,.
[1988 - 5 Marks]
Two equal sides of an isosceles triangle are given by the
equations 7x—y+3=0 and x+y—-3=0 and its third
side passes through the point (1, —10). Determine the
equation of the third side. [1984 - 4 Marks]
Astraightline L is perpendicular to the line S5x—y= 1. The
area of the triangle formed by the line L and the coordinate
axes is 5. Find the equation of the line L. [1980]
One side of a rectangle lies along the line 4x+ 7y + 5=0.
Two ofits vertices are (-3, 1) and (1, 1). Find the equations
of the other three sides. [1978]
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Topic-3: Distance Between two Lines, Angle Between two Lines and Bisector of
the Angle Between the two Lines

1. LetP= (10)@ (0,0)andR=(3, 3J_}bcdnupum
Then the equation of the bisector of the angle POR is

[2002S5]
(a) —?.\%}!:0 (b) 1+J§y=0
© 3x+y=0 @ x+—‘£3—y=0

2. Let Ocucg be fixed angle. If

=(cos 0,sin8) and Q = (cos( - 8),sinfa - §)) .
then Q is obtained from P by [20028]
(@) clockwise rotation around origin through an angle @
(b) anticlockwise rotation around ongin through an angiea
(c) reflection in the line through origin with slopetana
(d) reflection in the line through origin with slopetan (a 2)
3.  LineL has intercepts a and bon the coordinate axes. When
the axes are rotated through a given angle, keeping the
origin fixed, the same line L has intercepts p and g, then

[1990 - 2 Marks]

1 1 1 1

@ a*+b2=p*+q° b) —+—=—7%+—
e 2 b g

1 1 1 1

© a+p’=b+q B g7t

L q ) 2 pF B g
4.  Thepoints (-a,—b), (0, 0), (a, b) and (a®, ab) are : [1979]

(a) Collinear

(b) Vertices of a parallelogram
(c) Vertices of arectangle
(d) None of these

5. Forapoint Pin the plane, letd, (P) and d,(P) be the distance
of the point P from the lines x—y= 0 and x + y=0respectively.
The area of the region R consisting of all points P lying in
the first quadrant of the plane and satisfying

2<d\(P)+dy(P) <4.is [Adv. 2014]

Consider the lines L, and L, defined by

L;:xV2 +y-1=0andL,:x+2 —y+1=0

For a fixed constant A, let C be the locus of a point P such that
the product of the distance of P from L, and the distance of P
from L, is 2. The liney=2x + 1 meets C at two points R and S,
where the distance between R and S is \/ﬁ .

Let the perpendicular bisector of RS meet C at two distinct points

R'and S Let D be the square of the distance between R'and §'.
6. Thevalecofi’is [Adv. 2021]
7. ThevalueofDis___ . [Adv. 2021]
m&mmﬁmwm@ﬁm
thepomts (2. 0), (0. 2)and (1. 1) toa variable straight line
be zero; then the line passes through a fixed point whose
codmatcs e . [1991 - 2 Marks]
9. Ifz bandcareinA P, then thestraight lineax+ by +c=
0 will always pass through 2 fixed point whose coordi-

DA | 1984 - 2 Marks]
10. Thesstofbpesar-bysc=0.where3a+2h+4c=0is
ocoacarcat athcpomt . ... [1982 - 2 Marks]

2] - T

11. The straight line St + 4y = 0 passes through the point of
mtersection of the straight lmes x + 2y — 10 = 0 and
2x-y+5=0. [1983 - 1 Mark]

12. Fora>b>c> 0, thedistance between (1, 1) and the point of
intersection of the linesax + by =c=0andbx +ay +c=01is

less than 22 . Then [Adv. 2013]
(@ atb—c>0 (b) a-b+c<0
(c) a—b+c>0 (d) atb—c<0

13. Three lines px + gy + r=0,gx + ry + p= 0 and
rx+ py+q=0are concurrent if [1985 -2 Marks]|

@ ptg+tr=0

b) pPPHg+r=grmpipg
© pPq+r=3pgr
(d) none of these.

14. LinesL,:y—x=0andL,:2x+y=0intersect the line L, :
y+2=0at Pand O, respectively. The bisector of the acute
angle between L, and L, intersects L, at R.

STATEMENT-1 : The ratio PR : RQ equals 2./2 :4/5 -

STATEMENT-2 : In any triangle, bisector of an angle
divides the triangle into two similar triangles.

[2007 - 3 marks]

(a) Statement-1 is True, Statement-2 is True: Statement-
2 is a correct explanation for Statement-1

(b) Statement-1 is True, Statement-2 is True; Statement-
2 is NOT a correct explanation for Statement-1

(c) Statement-1is True, Statement-2 is False
(d) Statement-1 is False, Statement-2 is True.



27 B = P sion

15.  Let ABCbe a triangle with AB = AC. If D is the midpoint of
BC, E is the foot of the perpendicular drawn from D to AC
and F'the mid-point of DE, prove that AF is perpendicular
to BE, [1989 - 5 Marks)|

LE_J Topic-4: Pair of Straight lines

s e o i : (c) 31‘3—3_1:*81j'+10.r+15_1'+20=0

——— e —— (d 3x*-3)2—8xp—10x - 15y-20=0
Let POR be a right angled isosceles trian gle,rightangled L
at P (2, 1). Ifthe equation of the line OR is 2x + y = 3, then @ 10" Subjective Problems
the equation representing the pair of lines PQ and PR is 3 ' _
[1999-2Marks] 2.  Show thatall chords of the curve 3x* — _1-'2 —2x+4y=0,
@ 3x2-3)2+8xy+20x+ 10y +25=0
() 3x?-3)%+8xy—20x— 10y +25=0

[y

S

which subtend a right angle at the origin, pass through a
fixed point. Find the coordinates of the point.
[1991 - 4 Marks|

? Answer Key

Topic-1 : Distance Formula, Section Formula, Locus, Slope of a Straight Line

L 2 3. (0 LRSS B K @ R e o) (@)

2 2
L @ 1220 1B@ M4 © 15 -7%2-0 16 F) 17, !§-~i‘7—=1 18. @

19. (True) 20. (d) 21. (¢) 22. (a,c) 23. (¢)
Topic-2 : Various Forms of Equation of a Line

L ® 2 (@ 3. (© 4. (b.c)
Topic - 3 : Distance Between fwo Lines, Angle Between two Lines and Bisector of the Angle
Between the two Lines
Oy R @ 3. (b 4@ 50O 60 1048 D 9 (1D

31 . ;
10. (ZE] 11. (True) 12. (a) 13. (a,c) 14. (o)

Topic-4 : Pair of Straight Lines

L (b




Hints & Solutions

Topic-1: Distance Formula, Section Formula, Locus, 4 (b) Total number of points within the square OACB

=) Equation of Locus, Slope of a Straight Line =20 x 20 =400
Wy
1. () ' Ar(AOPR)=Ar(APQR)=Ar (AOQR) 1(0.21)
b\
alie 5 @0
- _ (0,0) LR
0(6,0) 0(0,0) Points on line 48 = 20 {(1, 20)(2, 19), (3, 18) .......
By simply geometry, R should be the centroid of APQO (10, 11)(11, 10)... (20, 1)}
) i (3 +64+0 440+0 4 Points within AOBC and AABC = 400 — 20 = 380
=5 coondmateof R=| —— — — — | _ 3= 380
k3 3 3 By symmetry, points within AOAB = T =190
2. @ ¥-yEEsle xri@-)) 5. (b) The given lines are
4 2x+y=9/2 ot (1)
and 2x+y=—6 venses (D)

Signs of constants on R.H.S. show that two lines lie on
opposite sides of origin. Let a line through origin meets these
lines in P and O respectively then required ratio is OP : 0Q

Ryl ‘\y.(o. 9/2)

V4

®

e
(0, 1)

0 3 ¥ In AOPA and AOQC,
v £ POA = £ QOC (ver. opp. angles)
- Area between x =0, y= 1 and x + y = 3 is the shaded £ PAO = £ OCQ (alt. int. angles)
region shown in figure. AOPA ~ AOQC (By A4 similarly)
1 OP OA 9/4 3
s Area= —x2x2=2 sq. units. o ——:—_‘:—u:—‘
3 (e) Wek }12 int of i ion of altitudes of a triangl e o 2 3
: [ e know that point of intersection of altitudes of a triangle \ i L0
is the orthocentre of the triangle. = eivied se = 4,
6. (d) & yameEl g

y=nx+1

o y=mx A
. | m )
The vertices, 0(0,0), 4| ——,—— |, B(0,1)
Equation of altitude AD m-n m—n’
i.e., line parallel to y-axis through (3, 4) is Area (parallelogram OABC) = 2 area (AOAB)
x=3 L s
Now, equation of QF | AB is :2,{1} 0( s —1J+ I (1~O)+0[0— s ]
2 m—n m-n m—n
s omily = x/4 i 1
3 4-0 = ¥=x R €71 =
|m—n|

Solving (i) and (ii), we get orthocentre as (3, 3/4).


H2O TECH LABS
Rectangle

H2O TECH LABS
Typewritten text
Hints & Solutions


Straight Lines and Pair of Straight Lines

Ts

10.

11.

12.

13.

14.

Al121

(a) 3x+4y=9andy=mx~+ 1 are two lines.

On equating the value of y from both equations to get the x co-

ordinate of the point of intersection,
Ix+4(mx+1)=9=03+4m)x=35

5

" 3+4m
For x to be an integer 3 + 4m should be a divisor of 5 ie,,
,-1,50r-5.

3+4m=1 = m=-1/2 (not integer)
3+4m=-1 = m=-1 (integer)
3+4m=5 = m=1/2 (not an integer)
3+4m=-5 = m=- 2 (integer)
. There are 2 integral values of m.
(d) Let(1, +/3), (0, 0) and (2, 0) are the coordinates of vertices

A, O, B of AABC.
. AO = OB = AB. So, it is an equilaterial triangle and the

=

incentre coincides with centroid. 15.
ncentre = | 012 040++3) () 1
3 3 NE)

(¢) The lines by which triangle is formed are x =0, y =0 and x
+y=1.

Clearly, the triangle is right angled and we know that in a right
angled triangle orthocentre coincides with the vertex at which
right angle is formed.

s Orthocentre is (0, 0).

(a) Let variable point is P and fixed point S (- 2, 0), then
PS = % PM where PM is the perpendicular distance of point P

from given linex=—9/2
By definition of ellipse, P describes an ellipse with
2
eccentricity e =— <1

(a) Letthe two gerpendicular lines be the co-ordinate axes. Let
(x, ¥) be the point sum of whose distances from two axes is 1
then we must have
xiFlyi=1l o
These are the four lines
x+ty=lx—y=lL-xty=L-z=—y=i
Anymoad;acems:desareperpemhculwtomdaberAkoeaeh
line is equidistant from origin. Therefore figure formed ie., locus
of the point is a square.
(d) Given :
P=(1,0),0=(-1,0),R=
Let S=(xy)
Now, SQ2+SR2*2¢§'}5‘2
= @+ 12+ +x-2P2+)2=2[(x~ 1P+
= 2x2+2y2—2x+5=2x2+2y2-4x+2
= 2x+3=0 = x=-3/2, which is the locus of point S.
This locus is a straight line parallel to y-axis.
(a) Solving the given equations of lines pairwise, we get the
vertices of the triangle as
A(=2,2),B(2,—2)and C(1,1)

Then AB=16+16 =42,
BC=1+9 =410 and CA=9+1 =410

. The triangle is isosceles.
(¢) Reflection about the line y =
x, changes the point (4, 1) to (1, 4).
On translation of (1, 4) through a
distance of 2 units along positive
direction of x-axis, the point
becomes (1 + 2, 4),:3 (3, 4).
On rotation about origin through
an angle m/4 the point P takes
the position P’ such that OP =
()

16.

txty=1

(2.0)

3 4
Also OP=5=OP'and 088 = sinf=7
T
Now, x = OP'cos(z+B]

=5[cos—:-cosﬁ—-sin-z—sin9] =5(%—%)= _%
T o T .
= OP'sin| = — 5| sin—cosB+cos—sin O
¥y OPsm(4+9) 5( 4 2 )
[3 4) 7
e etk
52 52) 2
b=
(53
V2'\2
Let BD be the bisector of ZABC.
Then 4D : DC = AB : BC
d

D
AB= \|(5+12 +(1+7)* =10
=Ji5-1% +@- B
Bc NG-12 +(1-4)% =5 b

AD:DC=2:1

4(-1-7)

c(l,4)
By section formula coordinate of D is [%,%J

Therefore equation of BD is

13— 1( £=5) =5

T 1/3-5
= o=l ti=0

The equations of sides of triangle ABC are

AB xty=1

BC :2x+3y=6

C4 :4x-y=-4

Solving these equations pairwise, we get the vertices of the triangle

-2/3
-14/3

y-1l= (x—5)

as
A(-3/5,8/5),B(-3,4)and C (- 3/7, 16/7).

Let 4D L BC as shown in the figure. Any line perpendicular to
BCis3x—2y+i=0

As it passes through the point A(- 3/5, 8/5) 7 2
=248 +A=0 = L=5
5 5
Equation of altitude 4D is c
Ix-2y+5=0 (i) i D

Any line perpendicular to side ACis x+4y+p =0
As it passes through the point B (— 3, 4)

-3+16+pu=0= p =-13

Equation of altitude BE isx+4y—-13=0  ._.(ii)
Now orthocentre of a triangle is the point of intersection of the
altitudes of the triangle.
On solving the equation (i) of AD and (ii) of BE, we get
x=3/7,y=227

orthocentre = (3/7, 22/7)
As both the co-ordinates are positive, orthocentre lies in the first
quadrant.
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17.

18.

19.

20.

21.

22,

AP-BP|=6
We know that locus of a point, difference of whose distances
from two fixed points is constant, is a hyperbola with the fixed
points as focii and the difference of distances as length of
transverse axis.

A=(0,4)and B=(0,-4)

age=4and2a=6 = a=3,e=4/3

e =9(%-1] =7
foci being on y-axis, it is vertical hyperbola
A s
. Equation of the hyperbola is y? o= 1

Givencurve: |x|+|y|=1
This curve represents four lines : b
xty=Lx-y=1l-x+y=1
and —x—y=1
These enclose a square of
side = Distance between
opposite sides x +y = | and
xty=—1
5.9 1+1 -2
Side il
. Required area = (side)? = 2 sq. units
(True)htersecﬁonpohnofx+2y—10=0a|1d2x+y+5={]is
-20 25

(—3—,?] which clearly satisfies the line 5x + 4y = 0. Hence

the given statement is true,

(d) Slope ofx+ 3y =4 is— 1/3 and slope of 6x—2y=7Tis 3.
Since, product of the two slopes is —1, which shows that both
diagonals are perpendicular. Hence PORS must be a thombus.

(¢) PORS will represent a parallelogram if and only if the mid-
point of PR is same as that of the mid-point of Q8. i.e., if and
only if

1+5 4+a 2+7 6+b
e and i —

2 2 2 2
(a, ¢) Substituting the co-ordinates of the points (1, 3), (5, 0) and
(—1,2)in3x +2y, we obtain the value 8, 15 and 1 which are all +ve,
Therefore, all the points lying inside the triangle formed by given
points satisfy 3x + 2y > 0.

. (a) is correct.
Substituting the co-ordinates of the given points in
2x +y—13, we find the values — 8, — 3 and — 13 which are
all —ve.
(b) is not correct.
Again substituting the given points in 2x — 3y — 12 we get —
19, — 2, — 20 which are all —ve,
It follows that all points lying inside the triangle formed by
given points satisfy 2x — 3y — 12 < 0.
(c) is correct.
Finally substituting the co-ordinates of the given points in —
2x+y, we get 1, — 10 and 4 which are not all +ve,

lry'

= a=2andb=3.

23.

24,

25.

26.

(d) is not correct.

Therefore, (a) and (c) are the correct answers.
(e) LetA(0,8/3),B(1,3)and C (82, 30).
3-8/3 i l

1-0 3

H=3 E sl
82-1 81 3

=> AB|| BC and B is common point.

. A, B, Care collinear.

Equation of the line passing through P (%, k) and parallel to x-axis
is
y=k (5
Other two given lines are

y=x

Now, slope of line AB =

Slope of line BC =

oo (i0)
and x+y=2 ... (iii)
Let ABC be the A formed by the lines (i), (i1) and (iii), as shown
in the figure.

" \ ‘[ P !k,kVQCD

CN am
CED INA 1y

s

On solving the three equations pairwise we get the
co-ordinates of vertices 4, B and C as 4 (k, k), B (1, 1) and
CQ-k#k

s 0

1
<. Areaof AABC = E|k(1 -k +1Ik-k+@2-kk-1)|

= (k-12 =432
= k-=-1=2h or k-1=-2h
= k=2h+1 or k=-2h+1
Locus of (h, k) is, y=2x+ 1 or y=—2x + 1,
Let slope of the given line be .
Then equation of the line is
¥y—2=m(x—8), wherem <0

= PE(S—E,UJ and O =(0,2-8m)
m

+|2—8m |

=10+ +8m)2 1042, iiXS(w) >18
—m —m

Let the co-ordinates of the vertices of the A4BC be Ala,, b)), B(a,,
:;2) and C (a;, b,) and co-ordinates of the vertices of the APQOR be
(x5 1) 03 (x5, ;) and R (x5, y;)

Now, OP+OQ=‘8——2—
m

Slope of OR = 270

Mo ; X2 =%
= Slope of straight line perpendicular to QR = - —=—3
Jr=Ja

Equation of straight line passing through A (a;,b,) and
perpendicular to QR is
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= (x‘s I})—T * (J — 1'3] »— a; (ta 33}

-¥)=0 . ()
Similarly equation of stzalght tnc from B and pcrpend:cular to
RP is
(r—x)x+(3—y)y- az(x:; x)—b > -y = 0 ... (i)
and equation of straight line from C and pcrpendlcular
to PO is

(xl—xz)x+(yl—y2)y L)_xg)_bgfyj_yz)=0 ... (i)
11

As straight lines (i), (i) an (ii1) are given to be concurrent,
X2-x3 ya-y3 a(xp-x3)+b(y2-y3)
x3-%  y3=y Gxa-x)+b(y3—y)|=0... ()
n-=x y-y2 ax-x)tbh(y-»n)

Operating R] — Rl +R2 + R3 , We get

0 0 S

x3=-x y-n GEm-xn)+tbh0s-») =0,
H-X N-» ﬂ:(xz — %) +b3(3 - »2)

+h p—y) ta, (x

where [S=a, (x,—x
7 26’ J"1)+“3 X~ Xy) +b€) - )l

On expanding along R, , we get
= [(g-—x)0-»)-—&-x)05-2)]15=0
= {}’1 Y2 .‘3‘)’1]520
X=Xy Xy=d
= [mpy—mp]§=0= 5=0
[ mpy=mp, = PQ|| PR
which is not possible in APOR]
= 4 -x) b 0p-y)ta, (G -x)+ b, 05— 1)
+ay (x5 —x) b -)=0...(v)
= x (a;—-ay) +y (b;— b)) +x,(a; —ay)
¥y (by = b)) +xy(@ay—a) +y; (b~ b)=0 ..(vi)

(Rearranging the equation (v))
But above condition shows

a3=ay by-b, x(a3-ay)+y(b3-by)
—ay b—by xy(ay—a3) + yy (b —b3) | =0 ..(vi)
ay—ap by-b xy(a—ay)+y3(by-by)

[Using the fact that as (iv) <> (v) in the same way (vi)
& (vil)]
Clearly equation (vii) shows that lines through P and

perpendicular to BC, through Q and perpendicular to AB are
concurrent.

Let 4 (x;, 1), B (x5, ¥5), C (x5, y3) be the vertices of AABC

A yy)
Then equation of alt. AD is
Xy — X
y—y = [ = 3](x—xl)
Yo =J3 B c
(x2, ¥2) (x5, 13)

= (x—xl)[xz—.r3)+(v—y1){yz—y3)=0 ~ealCH)
Smmilarly equations of other two attitudes are
{x-—,t_‘,) {x3—x1)+(}’—)’2}0’3—}’1)=0
=X (x;—X%) T (=) (0 —¥p) =0 ...(iii)
Now, above three lines will be concurrent if

(i) and

28.

29.

| X2 =X3 Va=¥1 — x5 —x3)=»(V2—-»3)
n —x(x—x)-»n3-»n) (=0
-x)=-y3(» -»)
On applying operation R, — R, + R, + R, in L.H.S., each element
of R, becomes 0.

Value of determinant =0 = R.H.S.
Therefore, the altitudes are concurrent.
Let the co-ordinates of O be (b, ct) and that of S be
(= b, B). Let PR and SQ intersect each other at G.
Let the co-ordinates of R be (4, k).

The x-coordinates of P is — h

(. G is the mid point of PR)

As P lies on y = a, therefore cordinates of P are (- h, a).

=2y
n-=x »n-y: —-xi(x

¥
P (-h, a)
S(-b,p)
x'e + X
Q(b.a)
Rk, k)
o
PQ is parallel to y = mx,
Slope of PO =m
l:"_a—mn::»c:lt—a+m(b+k) i
= b+l (D)
Also RO L PQ = Slope of .RQ:W—l
m
k-a -1
——=—=a=k+—(h-b o (i
i ( ) (i)

From (i) and (ii), we get
k+ L(h—-.!i)
m

= m-1)h- mk+b(m"+l)+am=0
LocusofvmexR(k k)is
(m2-1)x- TI+b(m +1)+am=0.

Given curve : y=

Let the point, P, be (1, £), ¢ # 0

a+tm(b+h) =

. (i)

= Q = (3x%),, = 3¢

Equation of tangent at P, zs

y=-£=32x-= y=3F2x-27
= 3fx-y-2£=0 - (i)
Now this tangent meets the curve again at P, whlch can be
obtained by solving (i) and (ii)
ie, 3Bx-P-28=0 = S-34+28=0
= (x- :)lg+2r}=0 = x=-2tasx=tisforP,
: =-8
Henceypomt P, is (- 2t, - 8F)
Similarly, we ca.n find that tangent at P, which meets the curve
again at P; (41, 64F°).

Similarly, Py = (—8:,—512:3) and so on.

Then slope of tangent at P,
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We observe that abscissa of points 0 0
41, ... which form a GP with common ratio — 2.

1 3

gl =0

t it
1 -2t -8
3
5 ar(fﬁﬂPzPZ,)z 1 4f 641
ar(ABRER) |1 -2t -8
1 4 648
1 -8 -512¢
G S
£ -2 =8
1 4 64

1
= 11 1] “ie
(-2)-8)¢*|1 -2 -8
1 4 64
30. The points of intersection of given lines are

(et acrmes)

£q. units.

A(1/3,1/9)

‘/3 X +2y—3=0
(-7,5)

If (a, &) lies inside the triangle formed by the given lines, then

[-l— —l-] and (a, a’) lie on the same side of the line

x+2y-3=0

a+2a2-3
e

=3
L

>0=2a+a-3>0 i D)

Similarly [%,%J and (o, @?) lie on the same side of the line 2x
+3y-1=0,
2a+3a’ -1
10,21
(- 7, 5) and (a, o?) lic on the same side of the line
5x-6y—-1=0.
S50+6a° -1
—35-30-1
Now common solution of (i), (ii) and (ii1) is obtained as

2
ae(-—,—l)u[l,l]
2 2
31. Equation of the line 4B is
)

S A | P ans
775 = 5x—-Ty-35=0

>0=302+20-1>0 <. (i)

>0=> 602 -5a+1>0 ... (i)

32.

33.

Mathematics

Equation of line PO L AB is 7x + 5y + A = 0 which meets x and
Y axis at points P(— A/7, 0) and Q (0, — A/5) respectively.

F

(7,00 *
B

‘f (0,-5)

v

Equation of 40 is

X ¥

—+ =1=Mx-35y-7L=0

YT Z
Equation of BP is

:?—x--g‘“' =1=>35x+2p+50=0

e

Locus of R the point of intersection of (i) and (ii) can be obtained
by eliminating A from these equations as follows

35x4(5+ y}[ﬂ] =0
x=7
= 3Bx@-N+35(E+p)=0 = 2+)2_Tx+5=0
A being on y-axis, consider its co-ordinates as (0, a),

The diagonals intersect at P A( % s E}
& Fan 7P
c

Again we know that diagonals will be parallel to the angle bisectors
of the two lines y=x+2 and y=7x + 3

e x—y+2 X 7x-y+3

2 5J2

= Sx-5y+10=+£(Tx-y+3)

= 2x+4y-T7=0and 12x-6y+13=0

Slope of 2x+ 4y - 7=01is m, =-1/2

and slope of 12x — 6y + 13 = 0 is m, = 2

Let diagonal &, be parallel to 2x + 4y — 7 = 0 and diagonal d,, be
parallel to 12x — 6y + 13 = 0. The vertex 4 could be on anyoizthe
two diagonals. Hence slope of AP is either — 1/2 or 2.

= __2—(.1:2 or ;l
1-0 )

5

a=0 or —

Possible co-ordinates of 4 is (0, 0) or (0, 5/2)
Let O be the centre of the circle. M is the mid point of AB. Then

OM | 4B
Let OM when produced meets the circle at P and O.
P

h B(5.4)

(9]

D\ C

4
3.4
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Straight Lines and Pair of Straight Lines

PQ is a diameter perpendicular 1o 4B and passing through

M.
(315 4+4)
M= ot o ey
{ L 5 > 7 (L4)
S of dF = 2= 5
i T

~. PQ, being perpendicular to AB, is a line parallel to
y-axis passing through (1, 4).
* [ts equation is 2.
x=1 SE Y]
Also eq. of one of the diameter given is
dy=x+7 s (H1)
On solving (i) and (ii), we get co-ordinates of centre O
as(1,2)
Let co-ordinates of D be (o, B)
Since O is mid point of BD,

BonEEe -
( 2 2 ] (L2) = a=—3,p=0

Co-ordinate of D = (- 3, 0)
Now AD =(-3+3)% +(4—0)? =4

and AB:J(5+3)2 +(4-4)% =8

Area of rectangle ABCD = AB x AD=8 x 4
= 32 square units.

(d)

49

Area of AABC =~[6(7)+3(5)+4(-2)]=2
2 2 3.

34.
(c)

1 7
Area of APBC =5(7r+7y~14}-;|x+y—2:

Lif .
ar(APBC) 5! **¥ 721 x4y
ar(A4BC) 49 7o

2

 ;

35.  Slope of BC

ﬂ{fl +f3\]—ﬂ(f2 +f3)

A (atty,a(ty + 1))

aflfs—ﬂ'fzf3 £
_ﬂ(fl'i'fs—fz“f;) 1

aty(tf—t5) i =3 |D
Slope of AD =—1t, (atyty.afts + 1))
Equation of AD,
y—a(t tt,)=-4 (x—at,t;) -
xtyty=atht, +a(ttt) e ()
Similarly, by symm. equation of BE is
xty ry=atlt, +a(t,+ ) .« (i)
On solving (i) and (i), we get
x=—aandy=a (;+t,+ 1) +at)i,t;)
Orthocentre is H (-a,a (f; + t, + rj + at 1)

Topic-2: Various Forms of

= Equation of a Line

1.  (b) Let the slope of line L be m. Then
m++/3
1-/3m

Jixe»y:l

(0, 1) / L
X o > x
(3,-2)

)H

(anty,a( + 15))

=J§y

S>m+ 3 =2(3 -3m)
:>4m=0cn'.’.m=2\[3—, :»mzﬂorm=\f'r3_
rm=15

- Equationof Lis y+2= .3 (x-3)

= J3 x—y—(2+3 .JE)=0
§ is the midpoint of O and R

T 8= [ﬂ’ﬂj =[£,1]
2 2 2

=+ L intersects x-axis,

P(2,2)
06-D _sazn ~0I)
2-1 2
Now slope of PS = od &
ifut 2-13/2 9

Now equation of the line passing through (1, — 1) and parallel
to PS is

2
y+l= —E{x—l) = i+%+7=0

C-5x+6=0

= (x-2)x-3)=0
S x=2andx=3
Andy? -6y+5=0
= (-Dy-5=0
. y=landy=5

The sides of parallelogram are
x=2,x=3,y=1,y=5.

D(,5) C@3,5)

42, 1) B(3,1)

Diagonal AC is _35’_11=_ it

Equation of diagonal BD is >~ =2 >
3-2 1

4. (b,c) We know that length of intercept made by a circle on a line

is given by = Zn\frz —p?' , where

pP= lper’]:nenldis;:l.t.lar distance of the line from the centre of the
circle.

Here, circle is x2 + 32 — x + 3y = 0 with centre (%,_—3J and
2
radius =@
2
Let L, :y=mx (any line through origin)

Now, L, :x+y— 1 =0 (given line)
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5.

ATQ circle makes equal intercepts on L, and L,

(m 3]2 [1 3 ]2
= e
Jro {272 10502~ 2

2 =2

4 mi+l 4 2
[m+3]2
m-+1

= m+6m+9=8m’+8 = Tml-6m-1=0

= (Im+1)(m-1)=0= m=1,-1/7

The required line L, is y=x or y:—%_

ie, x—y=0 or x+7y=0.

d:(P,Q)=x,— x| + [y, = 3.

It is new method of representinng distance between points P and

Q and in future very important in coordinate geometry.

Now, let P(x, y) be any point in the first quadrants have

dP,0)=k-0|+y-0l=k+p=x+y[ x,y>0]

d(P, 4)= |X-3|+|¥Y-2| [given]

d(P, 0)=d(P, 4) [given]

Sx+y=}x-3+p-2| -(i)

Casel: When0<x<3,0<y<2

In this case, Eq. (i) becomes
x+ty=3-x+2-y

= 2x+2y=35

or x+y=5/2

Casell : WhenO0<x<3,y22

Now, Eq. (i) becomes
x+y=3-x+y-2

= x=1l=x=1/2

CaseIll : Whenx>3,0< y<2

Now, Eq. (i) Becomes

x+ty=x-3+2-y

= 2y=—lory=-112

Infinite segment
Hence, no solution. Ya
CaseIV: Whenx>3,2>2
In this case, case I changes to 24

x+y=x-3+y-2=0=-5 i
which is not possible.
Hence, the solution set is

5

1
{0} = E,yzlu = —
x+y=5/2,0<x<3,0<y>2}
The graph is given in adjoining figure.
Let the equation of line through 4 which makes an intercept of 2
units between 2x+ y=3 and2x+y =5
i x;z=l"_:3=,.

cosB sinB
Let 4P=rthen AQ=r+2
¥

12 (52.0) 3

i

Then for point P (x,, ),

x1‘2=)’1—3= 2(x=2)+(»-3) _
cosO sinB 2c0s0+sin®
[usmg a_b_ M]
ay by lay+ub
(2I1+yl}_?—r 5-7

= —
2cosB +sin B 2cos0+sin0
[using 2x, + y, =5 as P (x, y;) lieson 2x + y = 5]

=2

phos bl impiher ;
2c0s0+5in0 9
For pt Q (x,, ¥,),
x-;—Z }’2—3
= =r+2
cosB®  sin® 3
o &5
2(xp 2)+(_).?2 3)=r+2
2cosO+sinf
—_— 42 {].l}
2cos0+sinb
[using y, + 2x, = 3 as Q lies on y + 2x = 3]
On subtracting (i) from (ii),
IS SN
2co50+sinB
2cos0+snB=-1 ... (iii)

2cos0=—(1 +sin0)

Squaring on both sides, we get

4 cos* 0 =1 + 2 sind + sinZ0
(5sinB8-3)(snB+1)=0 = sinB=3/5,-1

LUy U

cos B =-4/50 [using eq. (iii)]
The required equation is either
X2 el a2 ped
A5 38 © 0 4

=> Either3x—6=—4y+120rx-2=0

=> Either3x+4y—18=00rx—-2=0

The given straight lines are 3x + 4y =5 and 4x — 3y = 15. Clearly
these straight lines are perpendicular to each other as m, m, = -
1 i.e., product of their slopes is —1. The given two lines intersect
at 4.

s AB=AC
S LEB=2LC=45°
Let slope of BC be m. Then c
(1,2)
m+3/4
t o
an 45 ] 3 a s 3
-——m T -
4 Al B

4m+3 =% (4—3m)
4m+3=4—-3m or
m=1/7orm=-7

dm+3=-4+3m

uug

|
Equation of BC is, y-2=;;(x-1)
or y—2=—T7(x-1)
Ty—14=x—lory—-2=-Tx+7
x=Ty+13=00r7x+y-9=0

Uy
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8.  Let the equation of other line L, which passes through the point
of intersection P of lines

Li=zax+by+tc=0 ()
and L, = Lx+my+n=0 - (i)
be L, +AL,=0
= (mx+by+to)+i(bx+my+a)=0 ___ (i)

From figure it is clear that L, is the bisector of the angle between
the lines given by (ii) and (i) [Le. L,and L]
Let M (a, B) be any point on L, then

aa+bB+c=0 senes {IV)

Also from M, lengths of perpendiculars to lines L and L, given
by equations (iii) and (iv), are equal.

fo+mB+n _ . laa+bBto)+r(la+mP+n)
Ve 4 m? V(@+AD? +(b+hm)?
| A

= =+ r
- - -
V2 emr @ +m*)22 200+ bmps @2 +5)
[using (iv)]

= (L2+m)2+2@l +bm (@@ +B) =32 (£2+pmh)
az+b2
2(af +bm)

On substituting this value of % in eq. (iii), we get the equation of
L as

= A=

(az +b2}
2(al+bm)

= @+ Ex+my+n)-2(al +bmNax + by +¢)=0

(ax + by +¢)- (x+my+n=0

9.  Letequations of equal sides 4B and AC of sosceles A4BC are 11

Tx—y+3=0
and x+y-3=0
Now slope of AB = 7 and slope of 4C = — 1

The third side BC of the triangle passes through the point
(1, - 10). Let its slope be m,

As AB=AC
ZB=/C

= tanB=tan C
T-m| |-1-m
1+7m| | 1-m

7-m [-1—»:}
=+
1+7m 1-m

On taking '+ ' sign, we get

10.

T-mA-m)=—(1+m) (1 +Tm)
= T-8m+m?+Tm2+8m+1=0
= 8m’+8=0 = mi+1=0
It has no real solution.
On taking ' sign, we get
T-m(1-m=(1+m)(l+7Tm)
7—8m+m?—Tm*-8m—1=0
—6m®— 16m+6=0 = 3m?+8m-3=0
Bm-1)(m+3)=0 = m=1/3,-3
The required line is

b Ul

y+10 —_—%{x—l) or y+10=-3(x-1)

ie. x-3y-31=0 or
The given bne s 5x—y = |
. The equation of Ime L which is perpendicular to the given
line & x ~ 5y = . This line meets co-ordinate axes at 4 (A, 0) and
B (0, 3/5).

3x+y+7=0.

vv
A

"B (0, 1/5)

A0
0 N x
s

Now, aits of ACQLE = %x 04 x OB

=% 5=%xlx% = =52 x234=15\2

Thcequaﬁenof]jne!_isx'PSy—Sﬁ =0

or x+5y+ 5\/5=0_
Let side 48 of rectangle ABCD lies along
dx+Ty+5=0. wi (1)
As (=3, 1) lies on the line, let it be vertex A.
Since (1, 1) does not satisfy equation (i), therefore (1, 1) is either
vertex C or D.
D C(1,1)

il .

A 4x+7y+5=0 B
(=3;1)
If (1, 1) is vertex D then slope of 4D = 0
. AD is not perpendicular to 4B, which contradict ‘4BCD is
arectangle’.
(1, 1) are the co-ordinates of vertex C.

CD is a line parallel to AB and passing through C, therefore
equation of CD is

y—l=—%(x—l)=>4x+?y—ll= 0

Also BC is a line perpendicular to AB and passing through C,
therefore equation of BC is
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7
y-1= Z(x-l)::»'}'x—4y—3 =10

Similarly, 4D is a line perpendicular to 4B and passing through 4
(- 3, 1), therefore equation of line AD is

y—1= %{x+3}=> Tx—-4y+25=0

. Topic-3: Distance Between two Lines, Angle Between two
E_J Lines and Bisector of the Angle Between the two Lines

1. (¢) tanf=+3=0=60°= ZPOR=120°
Slope of bisector of ZPOR = tan 120°
Hence, equation of bisector is wﬁx +y=0

2. @@ ClearlyOP 0Q=1and Z00P=0-0-8=0-20
Q(a—0)

M (mid point)

P@®)

X

1 ¥

> (- 28)
The bisector of £ZQOP will be a perpendicular bisector of PO
also. Hence Q is reflection of P in the line OM which makes an

1 ,
angle ZMOP + Z#POX with x-axis, i.e., ~2-{CI'. -20)+08=a/2.

So that slope of OM is tan /2.
3. (b) As L has intercepts a and b on axes, equation of L is

x ¥y ;
i R | - av K
a b

Let x and y axes be rotated through an angle § in

anticlockwise direction.

In new system intercepts are p and g, therefore equation of

L becomes
x ¥
St==1 . (i)
r 9

As the origin is fixed in rotation, the distance of line from

origin in both the cases should be same.

R T O il
b al il 8l
a2 b2 P2 q2
. (b) is the correct option.
4. (a) Let (- a,- b), (0, 0), (a, b) and (a?, ab) are the coordinates
of A, B, C and D respectively.

b
Now, slope of AB =—="Slope of BC = Slope of BD
a

6.

A, B, C, D are collinear.

(6) Let the point P be (x, y).

x—y x+y
P)=—= and d, (P)=|—=
For P lying in first quadrantx > 0, y > 0.
Now 2=d,(P)+dy(P)=4
2= x+y

V2 | | V2

[y, then 2s$g4 = f2exc2f3

= 2 <4

Ifx <y, then

=X X )
23"VT'J-('£4 or ‘JES}"_:z‘JE

The required region is the shaded region in the figure given
below,
y

h

.

=%

.. Required area = {2\5]2 3 («.{5]2 =8 —2 = 6 s5q units.

(9) Let locus point P (x, ).
According to question,

1-\Ex+y—l : _32
3
2 o midnd
e ol bt

So,C: |22 —(y—1P|=3)2

Let the line y = 2x + 1 meets C at two points R (x,, y,) and § (x,,
¥y)

= =2 +landy,=2x,+1 (1]

= [}1—,\2)—2{4: —x)

2 2
RS= \f(xl—xz) +(31-»2)
=-\)5(x1 —xz)2 =~f§]xl — X |
On solving equations curve C and line y = 2x + 1, we get
5 3%

| 222 — (2x)% | =3A2 = X =

o RS= J§|%g}-‘=\/ﬁk=~/270 =3001=270=>)3=9
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7.  (77.14)

10.
R :
11.
S (x3 ¥2)
Ry yy) o
12.
i
Perpendicular bisector of RS
T= I‘]+X.2 yl'!'_}’z)
R
Since, x, +x,=0 =% k=2
So, T=(0, 1) [from (i)]
Equation of R'S":
1 13
(y—1)=——(x—0):>x+2v=2
LetR'(a,, b]andS(a b,)
—(a1—a,]+(b b}* 5(b,— .,)-
Onsolvmgx+2\'—7ar.d'7 (1-1)~'—3;- we get
- iS(y—l)- (y=10| =352
'd ."_; \2
= (‘1‘—1}:= s
(7 )
_1_+J'}.
V7
L e
Vi = N7
= \2 2
D=5 234 =5x4x3)-. =5x4x2?:7_].}4
V1 7
8. Let the variable line be ax + by + ¢ 0 et |
f line from (2, 0) A
rpendicular distance of line from (2,0) = 77—
k5 \/az+b2
dicular distance of line from (0, 2) e
Perpendicular distance of line from (0, 2) = —————
\.‘azﬂb2 14
a+b+c
Perpendicular distance of line from (1, 1) =
a’ +b%
5 2a+c 3 2b+¢ . at+b+ce =0
ow, =
Va2 +6 a2 +p?  aP+b?
2a+c+25+c+a+b+c_0
J02+b2
= a+b+c=0 . (i)
From (i) and (ii), we can say variable line (ﬂpassesthrough the
fixed point (1, 1).

9. If a, b, ¢ are in A.P. then
a+c=2b= a-2b+c=0
= ax + by + ¢ = 0 passes through the point (1,—- 2).

Given that 3a +2b+de=0 — §a+-}?-b+c':0
4

= The set of lines ax + by + ¢ = 0 passes through the pomt (3

4, 1/2) and hence concurrent at i ;
(True) Intersection pointofx + 2y - 10=0and2x 3+ 5=01s

=20 25 : = -
T,? which clearly satisfies the lne 5x + 4y = 0. Hence

the given statement is true.

[ -
(a) The intersection point of two given lines s | J

\a+b ‘a+b
Now, distance between (1. 1) and | —b—|<2~f_
a+b;
r’ \:3 =
= 2L]+— <8 = 1+ <2
, a=+ a<hb
= a+b-c>0
(a,c)
For concurrency of three given lines,
P-gx
q r p|=0
r p g
Onapphing C, = C, + G, + G
p+g+r g r
|p+g+r r p'—‘U‘
ptrq+r p g
I ger
= (p+g+nr)|l r p|=0
L p g
Onapplymg C,=C,-C,,C,=C,-C,,
 g-rir—p
(p+gq+n)|0 r-p p—-q|=0
1 p q

= @+q+N@g-F-mp+mg-r*+pr+pr-p)=0
= @+g+n@*+¢+r-pg-pr-rg)=0
= P+ +r-3pgr=0
ks ]fp+q+r—0 then p? + g3 + ¥ = 3pgr]
It is clear that a, ¢ are correct options.
(c) Point of intersection of L, and L, is 4 (0, 0).
AlsoP(-2,-2),0(1,-2)

iR
;/ B Ly:y+2=0 Q\
(-2,-2) 1,-2)
.+ AR is the bisector of £ZPA Q, therefore R divides PQ in
the ratio of 4P ; AQ.
ie, PR: RO=AP:40= 2\J2:4/5
Statement-1 is true.
Statement-2 is clearly false.
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Consider BC as x-axis with origin at D i.e., the mid-point of BC
and DA as y-axis.

N
=

AB=AC.

Let BC = 2a, then the co-ordinates of B and C are (— a, 0) and (a,
0) respectively.
Let DA = h, so that co-ordinates of 4 are (0, k).

Equation of AC is - - 22 1 o (@)
a h
And equation of DE L to AC and passing through origin is
r ¥ hy 5
———=0=x=—
h a a (i)

On solving (i) and (ii), we get the co-ordinates of point £ as
follows

hy y
;’5‘*‘;‘1 = y+aty=ath
2 - a’h = ah®
a* +h? a*+

ah® a’h ]
Since F is mid pt. of DE, therefore, its co-ordinates

[ ai® a’h
2(a® +h%) 2(a® +h?

ik
2a®+h?)  2h(a* +h*)-d*h
Shkpeof AF=— 2 *H) 2 +4)-a
ah —ah
2(a®+h%)
2 2
— Slope of AF, ml:-“_i‘_?"_ ... (i)
ah
2
“: - a*h
And slope of BE =4t -
. ah? ah® +a° +ah®
=538
a +h
ah
= Slopeof 8F, my = ———— .. (iv)
a* +21*

From (iii) and (iv), we observe that
mm,=-1=> AF 1 BE

=)

Mathematics

Topic-4: Pair of Straight Lines

(b) Let m be the slope of PQ
Slope of OR = -2
As PQ makes an angle 45° with OR
i =t
L+ m(=2)
m+2 m+2
- l: +1=
1-2m 1=2m
= m+2=1-2m or—1+2m=m+2
= m=-1/3 orm=3

Since PO L PR

If slope of P
slope of PQ = 3,

“g, then slope of PR = 3 and if

1
then slope of PR = —5

Equation of PQ isy — 1 = - (x—=2)
3

= 3y-3=-x+2 = x+3y-5=0
and equation of PRis3x-y-5=0
Combined equation of P( and PR is
(x+3y-5)@Bx—y-5)=0
= 3x2 32+ 8xy—20x— 10y +25=0
Given curve :
32— —2x+4y=0 )
Let y = mx + ¢ be the chord ofcurve (i) which subtends a right
angle at origin.
Then the combined eq. of lines joining points of intersection of
curve (i) and chord y = mx + ¢ to the ongin, can be obtained by

making the equation of curve homogeneous with the help of
equation of chord, as follows.

3x2 —yz —Zx(y_m] +4)-[‘V_MJ =0
£

= Gc+2m2-20+2mxy+@-0y*=0 _.(i)
As a pair of lines represented by (ii) are perpendicular to each
other, therefore we must have

Coeff. of x* + Coeff. of 2 = 0
= 3c+2mt+d4-c=0= -2=m.1l+c
‘Which on comparing with equation y = mx + ¢ of chord, implies
that y = mx + ¢ passes though (1, - 2).

The family of chords must pass through (1, — 2).
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